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(54) BOARD FOR MOUNTING SEMICONDUCTOR ELEMENT, METHOD FOR MANUFACTURING 
THE SAME, AND SEMICONDUCTOR DEVICE 



(57) A semiconductor device comprising a sub- 
strate with a cavity portion for mounting a semiconduc- 
tor chip is provided to achieve a high reliability and to 
decrease a size and a fabricating cost. The cavity por- 
tion capable of mounting the semiconductor chip (1) at 
the center portion of the substrate is formed by press 
forming with a projected portion (13a) of a die (1 3) while 
adhering a press shapeable wiring body comprising a 
copper wiring (12) which becomes wiring material, a 
barrier layer (1 1) such as nickel alloy or the like, and a 



copper foil (10) which is a carrier layer, to a plastic sub- 
strate (14,15), so as to have wiring (2) buried into a sur- 
face of the substrate and to form a ramp between an 
inner connection terminal portion connecting to the 
semiconductor chip (1) and an external connection ter- 
minal portion connecting to an external connection ter- 
minals (5), the internal and external connection terminal 
portions being two edge portions of the wiring (2). 
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Description 
Technical Reld 

[0001] This inventicm is related to a sutistrate for 
mounting a semiconductor chip (called semiconductor 
chip package 5ut>strate hereafter), a method of fabricat- 
ing the semiconductor chip package substrate, and a 
semiconductor device comprising the semiconductor 
chip package sitetrate onto which the semiconductor 
chip is mounted. 

Background Art 

[0002] There is a growing need for a smaller semicon- 
ductor device package with multiple terminal pins due to 
increases of an integration rate and an operation fre- 
quency in the recent semiconductor device. However, a 
^ckage size of a conventional peripheral termvial type 
utilizing a teadframe has to be made larger if a nun^er 
of the terminals should be increased further. One of 
countermeasures is to decrease a terminal pitch In the 
package. However, it is difficult to make the terminal 
pitch narrower than 0.4 mm. 
[0003] . To acconrvnodate such increasing number of 
the terminals, an area array type package with its termi- 
nals disposing over a surface plane is introduced. The 
area array type package requires to have a wiring sut>- 
strate for providing wiring from chip terminals to external 
terminal electrodes. The chip may be mounted either at 
the upper surface or the lower surface of the wiring sub- 
strate when the external terminal eledrodes are dis- 
posed at the lower surface of the wiring substrate. When 
the chip is mounted on the upper surface of the wiring 
substrate, intertayer connections between the upper 
surface and the lower surface of the wiring substrate 
have to be provided. When the chip is mounted on the 
lower surface of the wiring substrate, the interlayer con- 
nections will not be required. However, a hollow space 
has to be provided to absorb total tiiickness of the chip 
and its sealing material when the chip is mounted on the 
lower surface of the wiring substrate. 
[0004] The hollow space is called a cavity, and a struc- 
ture with ttie cavity at the lower surface of the wiring 
substrate is called a cavity down structure. Typically, the 
structure can be made by hollowing out a substrate, or 
by making a hole through the substrate and adhering a 
base plate thereto. Wiring for a multiple layer stnjcture Is 
required when heights of chip bonding portions and 
external electrodes are changed because the wiring is 
also disposed on the same surface in this structure. 
According to the methods descrbed above, a wiring 
structure, which satisfies required conditions for a three 
dimensional spatial relationships among the chip mount 
portion, the chip bonding portion and the external elec- 
trode portion. 

[0005] One of the area array type semiconductor 
package is Ball Grid Array (BGA) in wNch solder balls 



are used as connection terminals. Cost of tiie BGA is 
higher than tiiat of a semiconductor device fabricated 
witti a conventional leadframe. and roiuction of the cost 
is anticipated. The higher cost is due to a fact that a 

5 structure and fabricating process of th senticonductor 
chip package substrate are more complex than that of a 
sut>strate with the leadframe. Accordingly, it is antici- 
pated the development of simpler structure and fabricat- 
ing process of the semiconductor chip package 

10 substrate. 

[0006] The wiring substrate used for the area array 
type semiconductor package is typically called an iriter- 
poser. The interposer may be rou^ dassifted into a 
film type and a rigid type. A number of tiie wiring layers 

15 can be either one. or two, or three and more layers. 
Generally, the fabricating cost is tower for a fewer 
number of the wiring layers. 

[POOT] The lowest cost is expected wfth the single 
layer wiring structure, if the wiring is disposed at least in 
20 both surfaces of tiie interposer, ttie semiconductor chip 
mount portion and the extemal terminals may be 
divided at the upper and the lower surfaces. However, 
ttie semiconductor chip mount portion and the external 
terminals are disposed on the same surface of the inter- 
ns poser with the angle layer wiring structure. In such a 
single layer wiring structure, it is required to have ttie 
cavity portion on tiie wiring surface with a depth at least 
comparable to a thickness of the chip so as to store the 
chip therein. A metiiod of fabricating such a cavity por- 
30 tion has become an important subject 

[0008] In tiie interposer so called TAB (Tape Auto- 
mated Bonding) or TCP (Tape Carrier Package) and 
tiieir packaging technology, tiie center portion of tiie 
interposer is bored through to store tiie semiconductor 
35 chip. With tiie rigid plate, the center portion of the inter- 
poser is similariy bored through to hollow ttie semicon- 
ductor chip store portion ojt and adhere a metal plate 
as the base plate tiiereto. or the cavity portion is fobri- 
cated at the center portion of tiie interposer. The wiring 
40 is disposed only in a flat plane portion, not Inside tiie 
cavity portion. 

Disclosure of Invention 

45 [0009] The present invention is made by considering 
tiie above mentioned subjects. An object of the present 
invention is to provide a semiconductor chip package 
subsbate for mounting a semiconductor chip(s) and a 
method of fabricating the semiconductor chip package 

so substi'ate, and a serraconductor device wherein a semi- 
conductor chip(s) is mounted on the semiconductor chip 
package substrate, tiiose of which enable to reduce tiie 
size, inaease tiie reliability, reduce the cost, and make 
tiie standardization of design and fabricating metiiod 

55 easier. 

[0010] The above object of the present invention is 
accomplished by a semiconductor chip package sub- 
strate witii a cavity portion, or a semiconductor device 
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fabricated by mountir^ at least one semiconductor chip 
in the cavity portion and sealing with plastic sealant, 
wherein saki semiconductor chip package sii}strate 
comprises wiring disposed along a surface of the sub- 
strate and wall surfaces of the si^jsbrate in the cavity 
portion, the wiring comprises an external connection 
terminal portion for connecting to external connection 
terminals which are provided on the surface of the sub- 
strate at a side of the cavity portion's opening, an inter- 
nal connection terminal portion for connecting to the 
mounted semiconductor chip, and a wiring portion dis- 
posed in between the external connection terminal por- . 
tion and the internal connection terminal portion, the 
wiring portion is buried in a surfece of the substrate and 
one of said wall surfaces of the'substrate in the cavity 
portion and the internal connection terminal portion is 
disposed inside of the cavity portion. 
[001 1 ] For example, the wait surface of the substrate 
in the cavity portion may be extended toward the bottom 
surface of the cavity portion witii a slant angle which is 
set w'rthin a predetemtined angle range. Concretely, the 
slant angle may be within a range of 5-40*'. and prefera- 
bly witNn a range of 10-40''. The slant structure may be 
fabricated so as that a ratio UG is within a range of 
1 .5<L/G<10. where G is a height of the slant structure of 
the wall surface of the siddstrate in the cavity portion, 
and L is its horizontal dimension. More preferable range 
of the ratio L/G is 2<L/G<10, and the most preferable 
range is 3<LyG<10. 

[001 2] The cavity portion is. for example, formed by a 
press forming process utilizing a press pattern with a 
projected portion. The cavity portion may also be 
formed into a multqsle step structure. 
[0013] AKernativety. the cavity portion may be pro- 
vided with a semiconductor chip mount portion for 
mounting semiconductor chip, which is formed by hol- 
lowing the cavity portion out ftjrther. A depth of the sem- 
iconductor chip mount portion which has been hollowed 
out is preferably larger than a thickness of a semicon- 
ductor chip to be mounted therein. 
[0014] Furthermore, a height of a ramp between the 
external connection terminal portion disposed on the 
substrate surface and the internal connection terminal 
portion disposed inside of the cavity portion may be 
preferably not less than 0.05 mm in the semiconductor 
chip package substrate and the semiconductor device 
according to the present invention. 
[00151 The terminals of tiie semiconductor chip 
mounted inside of the cavity portion and the internal 
connection terminal portions are wire-bonded, or, 
directiy connected by a face-down bonding. 
[0016] Furtherntore, the wiring in the semiconductor 
chip package substrate and tiie semiconductor device 
according to the present invention may be preferably 
disposed in an area of tiie wall surface which does not 
include any of corner sections of the cavity portion. 
[001 7] Furthermore, the cavity portion may be formed 
substantially at the center of tiie major surface plane of 



4 

the substrate, and tiie semiconductor chip may be 
mounted inside of the cavity portion so as tiie semicon- 
ductor chip to be positioned substantially at tiie center 
of a dimension of the tiiickness of the semiconductor 

5 chip package substrate. Alternatively, tiie semiconduc- 
tor chip may be offset-mounted in tiie cavity portion with 
an offset amount of not logger tiian 30% of the substrate 
tiiickness from the center position of the substrate's 
tiiickness along a direction of the ttiicknes& The cavity 

10 portion may have a size large enough to mount a plural- 
ity of device elements on its bottom surface area, and 
may be provided with a plurality of wiring sets to the plu- . 
ratity of device elements, and a plurality of semiconduc- 
tor chips and passive device elements may be mounted 

15 in tiie cavity portion. 

[0018] Furthermore, the wiring in tiie semiconductor 
chip package substrate and the semiconductor device 
according to tiie present invention is preferably formed 
by utilizing a squeeze shapeable wiring construction 

20 body consisting of only metals, the squeeze shapeable 
wiring construction body having a multiple layer struc- 
ture including at least the first metal layer for construct- 
ing the wiring and the second metal layer which 
functions as a canrier layer. 

25 [001 9] Furthermore, a deptii of ttie cavity portion may 
be less than a thickness of the semiconductor chip to be 
mounted, and tiie cavity portion may be hollowed out at 
the bottom surface of the cavity portion from the center 
portion along a direction of a thickness of the semtcon- 

30 ductor chip package substrate up to a deptti witiiin a 
range of 0.5-2.5 times a tiiickness of the semiconductor 
chip to be mounted. Alternatively, a deptti of the cavity 
portion may be less ttian a thickness of tiie semiconduc- 
tor chip to be mounted, and the cavity portion may be 

35 hollowed out at ttie bottom surface of tiie cavity portion, 
and the semiconductor chip package subsf ate may be 
further comprising a plastic layer formed by hardening 
prepregs so as to have an exposed hollowed-out bottom 
surface at least consisting of nonwoven fabrics. 

40 [0020] In ttiis case, a metal plate with a tiiickness of 
not less than 0.035 mm may be adhered to a reverse 
side of the plastic layer wherein tiie cavity portion was 
formed, a depth of the cavity portion may be made to be 
less tiian a thickness oif the semiconductor chip to be 

45 mounted, and the bottom of the cavity portion may be 
hollowed out to expose tiie metal plate Alternatively, a 
metal plate with a thickness of not less tiian 0.20 mm 
may be adhered to tiie reverse side of the plastic layer 
wherein the cavity portion was formed, a deptii of the 

so cavity portion may be made to be less tiian a tiiickness 
of the semiconductor chip to be mounted, and ttie bot- 
tom of ttie cavity portion may be hollowed out into the 
metal plate as much as ttie hollowed out depth in ttie 
metal plate is not less tiian 0.05 mm. 

55 [0021] Furthermore, ttie hollow-out process of ttie 
plastic layer may be stopped before reaching tiie metal 
plate. 

[0022] The above object of the present invention may 
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be accomplished by a fabricating methcxi of a semicon- 
ductor chip package substrate, comprising the steps o1: 
pressing to adhere a squeeze shapeable wiring con- 
struction body to a plastic substrate, the wiring con- 
struction body consisting of ail metals and having a 5 
multiple layer structure comprising at least the first 
metal layer and the second nrietal layer which functions 
as a carrier layer: coincldentally shaping the plastic sub- 
strate so as to form a cavity portion therein with its wall 
surfaces having inclination angles within a predeter- 10 
mined range; and removing the metal layers except the 
first layer; wherein the wiring, which is buried in the sub- 
strate surface and wall surface of the substrate in the 
cavity portion, is formed and disposed along the sub- 
strate surface and the wall surface of the substrate in is 
the cavity portion; and the wiring comprising an external 
connection terminal portion for connecting to external 
connection terminals disposed on a surface of the sub- 
strate on a side of the cavity opening, an inner connec- 
tion terminal portion for connecting to a semiconductor 20 
chip to be mounted, and a wiring portion in between the 
external connection terminal portion and the inner con- 
nection terminal portion. 

[0023] A percentage elongation after fracture of the 
squeeze shapeable wiring construction body is pre- 25 
ferred to be not less than 2%. A thickness of carrier 
layer composing the squeeze shapeable wiring con- 
struction body is preferred to be within a range of 0.010- 
0.050 mm. A slant angle range of the wall surface of the 
substrate in the cavity portion is preferred to be from 5*" 30 
to 40®. and a depth of the cavity portion is preferred to 
be at least not less than 30% of a thickness of a semi- 
conductor chip to be mounted. The hollow-out process 
may be performed on the bottom surface of the cavity 
portion after the cavity portion is formed, and after the 35 
hollow-out process, other metal layers may be removed. 
Performing the hollow-out process while having the 
other metal layers enable to increase a process accu- 
racy at hollowed out edges. 

[0024] The above object of the present invention may 40 
be accomplished by a fabricating method of a semicon- 
ductor chip package substrate having at least one cavity 
portion for mounting at least one semiconductor chip 
and wiring, comprising the steps of: a step for making a 
depth of the cavity portion less than a thickness of a 45 
semiconductor chip to be mounted, and a step for hol- 
lowing out the cavity portion at the bottom surface, 
wherein the wiring to the semiconductor chip mounted 
is cut during the' nollow-out jsrocess, and the cut edge 
portion of tine wiring reaches a fringe portion of a cavity so 
portion formed by tiie hollow-out process. A process 
accuracy at edges of the cavity portion increase. 
[0025] According to the present invention, a fine pitch 
wiring corresponding to a connection pitch of the semi- 
conductor chip may be disposed while forming the cav- 5S 
ity portion which is capable of mounting the 
semiconductor chip, and is suitable for an area array 
type semiconductor package. The semiconductor pack- 



age utilizing tiiis technology is suitable for CSP (Chip 
Scale Package). FBGA (Fine Pitch Ball Grid Array). 
BGA (Ball GrkJ Array). LGA (Land Grid Array) or tine like. 

Brief Description of the Drawings 
[0026] 

Rgure 1 is a aoss sectional view showing an exam- 
ple of a cross sectional stiucture of a semiconduc- 
tor package according to the present invention; 
Rgure 2 is a cross sectional view showing other 
exanple of the cross sectional structure of the sem- 
iconductor package according to the present inven- 
tion; 

Rgure 3 is a cross sectional view showing an exam- 
ple of a cross sectional structure of tiie semicon- 
ductor package according to ttie present invention, 
in which a plurality of semiconductor chips are 
mounted; 

Rgire 4 is a cross sectional view showing an exam- 
ple of a aoss sectional structure of the semicon- 
ductor package according to the present invention, 
having an efficient heat dissipation function; 
Rgure 5 is a cross sectional view showing an exam- 
ple of a aoss sectional structure of a wiring con- 
struction body which is composed of all metals and 
can be squeeze-shaped; 

Rgure 6 is a cross sectional view showing other 
exanple of the aoss sectional structure of tiie wir- 
ing construction body which Is composed of all met- 
als and can be squeeze-shaped; 
Rgure 7 is an explanatory view illustrating an exam- 
ple of material compositions for press shaping 
wherein nonwoven fabric prepregs are included in 
the material composition; 

Rgure 8 is an explanatory view illustrating an exam- 
ple of material compositions for press shaping 
wherein bored through prepregs are included in the 
materia! composition; 

Rgure 9 is an explanatory view illustrating an exam- 
ple of material compositions for press shaping to 
fabricate an efficient heat dissipation type with a 
metal plate adhered to the back surface; 
Rgure 10 is a aoss sectional view showing other 
example of the semiconductor device according to 
the present invention; 

Rgure 11 is a aoss sectional view showing other 
example of tine semiconductor device according to 
tiie present Invention; 

Rgure 12 is a aoss sectional view showing other 
example of tiie semiconductor device according to 
tiie present invention; 

Rgure 13 is a aoss sectional view showing other 
example of ttie semiconductor device according to 
tiie present invention; 

Rgure 14 is a aoss sectional view showing other 
example of the fabricating method (press conf igura- 
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tion) of the semiconductor device according to the 
present invention; 

Figure 15 is a cross sectional view showing other 
example of the fabricating method (press configura- 
tion) of the semiconductor device according to the s 
present invention; 

Figure 1 6 is a cross sectional view showing other 
example of the fat)ricating method (press configura- 
tion) of the sernoonductor device according to the 
present invention; io 
Figure 17 is a cross sectional view showing other 
example of the semiconductor device according to 
the present invention; 

Figure 18 is a cross sectional view showing other 
example of the semiconductor device according to is 
the present invention; 

Figure 19 is a cross sectional view showing other 
example of the fabricating method (press configura- 
tion) of the semiconductor device according to the 
present invention; 20 
Figure 20 is a cross sectional view showing other 
example of the fabricating method (press configura- 
tion) of the semiconductor device according to the 
present invention; 

Figure 21 A is a cross sectional view showing other 25 
example of the semiconductor chip package sub- 
strate according to the pi^esent invention; 
Figure 21 B Is a cross sectional view showing other 
example of the semiconductor device according to 
the present invention; 30 
Figure 22A is a cross sectional view showing other 
example of the semiconductor chip package sub- 
strate according to the present invention; 
Figure 22B Is a cross sectional view showing other 
example of the semiconductor device according to 35 
the present invention; and 
Figure 23 is a cross sectional view showing other 
example of the fabricating method (press configura- 
tion) of the semiconductor device according to the 
present invention. 40 

Best Mode for Carrying Out the Invention 

[0027] An embodiment of an semiconductor device 
according to the present invention will now be explained 45 
with reference to Figures 1-4. However, the present 
invention is not only limited to the following embodi- 
meit. 

[0028] As shown in the figures, the semiconductor 
device in the present embodiment comprises a semi- so 
conductor die (semiconductor chip) 1 , an insulation sub- 
strate 7 with a cavity portion or a through hole portion to 
mount the semiconductor chip 1, external electrodes 5 
which are disposed on a surface plane of the insulation 
substrate 7 to establish electrical connections to the ss 
semiconductor chip 1 and outside of the device when 
the device is packaged, and plastic sealant 4 for sealing 
the cavity portion or the through hole portion after the 



semiconductor chip 1 is mounted therein. 
[0029] The semiconductor device of the present 
emt)odiment further comprises wiring 2 for electrically 
connecting the semiconductor chip 1 and the extemal 
electrodes 5. The wiring 2 comprises an inner connec- 
tion terminal portion connected to wire 3 for connecting 
the semiconductor chip 1 , an external temninal portion 
connected to the external electrode 5. and a wiring por- 
tion disposed b^een the inner connection terminal 
portion and the external connection terminal portion. A 
ramp is formed between the inner connection terminal 
portion and the external connection terminal portion of 
the semiconductor device. 

[0030] The wiring 2 connecting the wires 3 and the 
external electrodes 5 is buried continuously into a sur- 
face layer of the sut)strate surface portion where the 
external electrodes 5 are disposed, and to a surface 
layer of the cavity portion wall or its bottom plane. The 
semiconductor chip 1, the wires 3. the connectbn por- 
tion between the wires 3 and the wiring 2 (the inner con- 
nection terminal portion), and major parts or all parts of 
the wiring 2 are disposed inside the cavity portion and 
sealed by the plastic sealant 4. 
[0031] Numeral 6 in Rgures 1-4 indicates a surface 
insulation layer formed on a surface of the insulation 
substrate 7, and numeral 8 in Figures 1 and 4 indicates 
a metal plate disposed on the bottom surface side of the 
insulation layer 7. 

[0032] The semiconductor device and the semicon- 
ductor chip package substrate are fabricated by press- 
ing to adhere a squeeze shapeable wiring construction 
body to a plastic substrate, the wiring construction body 
consisting of all metals and having a multiple layer 
structure comprising at least the first metal layer and the 
second metal layer which functions as a carrier layer, 
coinddentally shaping the plastic substrate so as to 
form a cavity portion therein with its wall surfaces having 
inclination angles within a predetermined range, remov- 
ing the metal layers except the first layer, so as to form 
wiring, which is buried in the substrate surface and wall 
surface of the substrate in the cavity portion, and dis- 
posing the wiring along the substrate surface and the 
wall surface of the substrate in the cavity portion; 
wherein the wiring comprises an external connection 
terminal portion for providing a connection to an exter- 
nal connection terminal disposed on a surface of the 
substrate on a side of tiie cavity opening, an inner con- 
nection terminal portion for providing a connection to 
the nfx)unted semiconductor chip, and a wiring portion 
between the external connection terminal portion and 
the inner connection terminal portion. 
[0033] When the squeeze shapeable wiring construc- 
tion body is pressed and adhered to the plastic sub- 
strate, and all the metal layers except the first layer are 
removed, three surfaces of tiie first metal layer, i.e. the 
wiring, which were not faced to tiie other metal layer, are 
buried into the plastic sifestrate. and the surface which 
had been faced to the otiier metal layer is exposed at a 
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plane coinciding a surface plane ol the plastic substrate. 
It is assumed that the burying of the wiring is carried out 
in such a way described above in the present invention. 
[0034] With the wiring construction body which nnay 
be squeeze-shaped, a width (a) of a wiring surface of 
the wiring (the first metal layer) faced to the other metal 
layer is ^ger than a width (b) of a wiring surface oppo- 
site to the wiring surface (a). In the present invention, 
the larger width wiring surface (a) is exposed, and this 
surface may be used as a terminal. Accordingly, it is 
possible to increase a wiring density per unit area so as 
to realize a higher density package. 
[0035] The squeeze shapeable wiring construction 
body may have a multiple layer structure at least com- 
prising the first metal layer functioning as the wiring and 
the second metal layer functioning as its carrier layer, or 
may comprise the first metal layer functioning as the wir- 
ing, which is formed from a metal foil by carrying out a 
half etching process using a predetermined resist pat- 
tern from a side of the metal foil, and the second metal 
layer functioning as its carrier layer. 
[0036] When the squeeze shapeable wiring construc- 
tion body is pressed and adhered to the plastic sub- 
strate. and the other metal layers except the first metal 
layer are removed, parts of the other metal layers may 
be left to form the inner connection terminal portions, 
the external connection terminal portions or the like, for 
example. 

[0037] The cavity portion Is press formed with a mat- 
ing projected die. The semiconductor mount portion for 
mounting the semiconductor chip 1 is embodied by the 
cavity portion itself or by hollowing the cavity portion out 
further. There, the cavity portion may be formed from a 
plurality of cavities. 

[0038] A depth of the semiconductor chip mount por- 
tion formed from the cavity portion itself or by further 
hollowing the cavity portion out may preferably be larger 
than a thickness of the semiconductor chip 1 to be 
mounted. 

[0039] If the cavity portion should be hollowed out fur- 
ther, the other metal layer (the carrier layer) may be 
removed after the hoilowing-out process. 
[0040] A slant angle of a slant portion wherein the wir- 
ing 2 is disposed in the present embodiment may be set 
to a value within a predetermined angle range which is 
set in correspondence with fabricating conditions in the 
fabricating method of the semiconductor device 
described in detail hereafter. 
[0041] Concretely, the slant angle of the wall surlace 
of the cavity portion may be set to a value within a range 
between 5 and 40 degrees. More preferably, the value 
may be set within a range between 5 and 25 degrees, 
and further preferably the value may be set witiiin a 
range between 5 and 18 degrees. The slant angle may 
be determined according to not only a shape of the die 
used for the press forming but also physical characteris- 
tics of the wiring construction body (transfer metal foil) 
which may be squeeze-shaped and used for fabricating 



the wiring 2. or fabricating conditions during the cavity 
portion press forming, or the like. The slant angle here 
means the maximum slant angle. 
[0042] The slant portion may also be characterized by 

5 a height of the slant portion G and a horizontal length L 
(see Rgure 1). As to the slant portion of the semicon- 
ductor device of the present emtxxiiment. a ratio L/Q 
nr^y be set within a range 1 .5<UG<10. More preferably 
the ratio L/G may be set within a range 2<UG<10. and 

10 the most preferably 3<LyG<10. 

[0043] Furthermore, a height of the ramp is preferat^y 
30% of a thickness of the semiconductor chip 1 to be 
mounted. Typically, the thickness of the semiconductor 
chip 1 is in a range between 0.2 and 0.5 mm. Accord- 

15 ingly. the ramp he^ht shouM be at least in a range 
between 0.06 and 0.15 nrvn. 
[0044] The ramp height may be varied in accordance 
witii a height of the external electrodes 5. When solder 
balls are used as the external electrodes 5 as shown in 

20 Figures 1-4, a margin in the ramp height may be varied 
in accordance with a size of the solder ball. For exam- 
ple, if a diameter of the solder ball is about 0.7 mm, the 
sufficient distance between the package and the mother 
board may be accommodated with utilizing a low profile 

25 wire bonding process and keeping a height of the plastic 
sealant 4 to less than about 0.2 mm. It will be difficult to 
provide the sufficient distance between the package 
and the mother board without the cavity portion If the 
diameter of the solder ball is less than 0.4 mm. 

30 [0045] Furthenmore, it is necessary to dispose a wire 
bonding connection portion inside the cavrty portion for 
LGA (Land Grid Array) witiiout using the solder baWs. 
PK)46] (Corner portions are the most easily breakable 
part when the ramp of a square or rectangular shape is 

35 fabricated in tiie insulation substrate 7 for mounting tiie 
semiconductor chip 1. The corner portions n\ay be 
largely deformed even if it were not broken. Accordingly, 
it is preferable not to have the wiring at the corner por- 
tion since it may cause some t-oubles in a long term and 

40 lower the reliability if the wiring is disposed in the corner 
section. If the wiring should be disposed in the corner 
section, it may be preferable to make the comer section 
round. 

[0047] Furthermore, the semiconductor chip 1 may be 
45 mounted in the cavity portion of the insulation substrate 
7 in such a way tiiat the mounted semiconductor chip 1 
is positioned at the center portion of the subsfrate in a 
direction atong its thickness. Accordingly, a warp of the 
serniconductor device when heat cycles are applied 
so may be controlled under a smaller value. 

[0048] When the semiconductor chip is offset 
mounted from the center portion, a substantial reliability, 
which is related to a rigidity of tiie substrate and an 
aniount of cure shrinkage of the plastic sealant, may be 
55 ensured up to an offset amount of 30 % of the sut>strate 
thickness. 

.[0049] The mount portion for mounting the semicon- 
ductor chip 1 may be formed not only by the press form- 



11 



EP 0 980 096 A1 



12 



ing of the cavity portion but also by hollowing out an 
additional cavity inside the cavity portion as shown in 
Figures 1 and 4 so as to fabricate various types of the 
semiconductor chip package sut)strates. The hollow out 
process is widely used in a print wiring board industry. 
An end mill device may be used to conduct the hollow 
out process mechanically while controlling machining 
dimensions precisely in XYZ directions. 
[0050] In the present embodiment a depth of the hol- 
lowed out cavity is required to be set within a range 
between 0.5 times and 2.5 times the thickness of the 
chip to be mounted. This is related to how easily the 
wire bonding connection can be fabricated. In a low loop 
wire bonding with a lower profile, it is preferred to have 
less height difference between a chip side bonding loca- 
tion and a substrate side bonding location. 
[0051] A surface condition of the hollowed out plane 
affects the adherence nature with the semiconductor 
chip 1 and with the plastic sealant 4. When the sub- 
strate 7 for mounting the semiconductor chip 1 is fabri- 
cated from continuous ^ass f ber of a fabric type, the 
glass fiber and the plastics may be detached at the hol- 
lowed out plane. A wettability with the plastic sealant or 
die bonding plastic is low at the hollowed out plane, and 
the adhesive force is weaker in such a case. When non- 
woven fabric is used, the hollowed out plane becomes 
smooth since the nonwoven fabric is composed of short 
glass fibers. Accordingly, the wettability with the plastic 
sealant or die bonding plastic is high at the hollowed out 
plane, and thus the adhesive force is stronger. The fab- 
ricating method will be desaibed in detail in the follow- 
ing. 

[0052] Furthermore, the substrate may be fabricated 
by forming the wiring and a cavity portion at the center 
portion of the insulator substrate 7 with an insufficient 
depth for mounting the semiconductor chip, hollowing 
out the cavity portion further, and cutting a part of the 
wiring 2 during the hollow out process so as that the end 
portion of the wiring 2 may reaches the brink of the cav- 
ity portion formed by the hollow-out process. 
[0053] Furthermore, as shown in Figure 3. the sub- 
strate may be fabricated by forming the wiring 2 and a 
cavity portion, wherein a plurality of components may 
be mounted, at the center portion of the insulator sub- 
strate 7 so as to mount a plurality of semiconductor 
chips and/or passive elements in the cavity portion. The 
wiring 2 may be used for wiring between the semicon- 
ductor chips within the cavity portion, and between 
inside and outside of the cavity portion. 
[0054] Furthermore, a metal portion which can be 
functioned as a heat dissipation layer or the like may be 
simultaneously integrated into one body when a metal 
plate is placed at the bottom side during the press form- 
ing of the cavity portion. 

[0055] Furthermore, as shown in Figure 4, tine sub- 
strate may be fabricated by hollowing out the insulator 
substrate 7 witii the metal plate 8 attached to the bottom 
side so as to expose a metal surface at the bottom plane 



of the cavity portion. It Is necessary to cut into tiie metal 
plane when the end mill is used in the hollow out proc- 
ess to expose the metal layer surface. Accordingly, tiie 
metal plate 8 is required to have an ^icient thickness. 

5 Ha tivn metal plate shoukJ be used, it w9l be difficult to 
make a siA}stantial conpensation with an order of pre- 
cession comparable to a thickness of the plate during 
the end mill machining. However, it will be possible to 
fabricate such a sut3Strate by utilizing a laser beam 

10 machining or plasma machining or plastic etching, or 
utilizing tiiese process with the end m9l machining. 
Alternatively, the substrate may be fabricated by hollow- 
ing through the substrate at a portion need to be hol- 
lowed out and adhering anotiier substrate or a metal 

IS plate. 

[0056] Metiiods of fabricating tiie semiconductor 
device in tiie present embodiment will now be explained 
with reference to Figures 5-8. 
[0057] The first example will now be described. 

20 [0058] In the instant example of the fabricating 
metiiod. a three layer structure foil is utilized as a trans- 
fer metal .foil for fabricating wiring which may comprise 
tiie wiring 2 as shown in Figure 5 or Figure 6 for exam- 
ple. The three layer structure foil is formed by plating a 

25 O.Spm thick nickel layer 1 1 over a 35 ^m copper foil 10 
(carrier foil) and furtiier forming a 5 pm copper layer 12 
tiiereon. This copper foil is fabricated by NIHON 
DENKAI Co. 

[0059] The transfer metal foils having stmctures other 

30 tiian ttie instant example may be also used in tiie 
present invention as long as it comprises from all metal 
substances and includes no plastic. Namely, the trans- 
fer metal foil is prefenred to have at least a canrier layer 
(the copper foil 10 in the instant example) and a wiring 

35 layer (the copper layer 1 2 in the instant example). When 
tiie same type of metal is used for the carrier layer and 
tiie wiring layer, a barrier layer (tine nickel alloy 1 1 in the 
instant example) comprising the different type of metal 
shoukJ be provided between tiie layers. The easier layer 

40 will be removed by etching in later process. A part of tiie 
carrier layer may be left unremoved so as to utilize ttie 
remaining part of tiie carrier layer as terminals. 
[0060] The transfer metal foil is required to have a per- 
centage elongation after fracture of not less tiian 2 % 

45 (and preferably not more than 100%) within a process 
temperature range (press temperatures of 150-250 ""C). 
A tiiickness of ttie carrier layer of tiie transfer metal foil 
should be within a range between 0.010-0.050 mm. 
Handling of the transfer metal foil may become difficult if 

50 tfie earner layer is tfiinner than the above range, and 
shaping in accordance witti the die may become difficult 
if ttie carrier layer is ttiicker than the above range. A sur- 
face of the carrier layer, a side of which tiie wiring layer 
is not formed, may be etched over tiie whole surface 

55 area to make tiie carrier layer tiiinner just before tiie 
press shaping of the transfer process. 
[0061] In the instant example, ttie copper layer 12 witti 
Span thickness is employed as the wiring material, and 
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is ^ched after forming a resist pattern with a conven- 
tional photo-resist method. The etching solution is 
needed to have a selectivity for etching only copper and 
not nickel. Alkali etchants which are widely used In the 
print boaid industry are preferred as the etching solu- 
tion. The canrier layer with SSpm thickness is protected 
by the resist from being dched. 
[0082] The patterned coF^er foils 10-12 are heat 
pressed in an arrangement shown in Figure 7 for two 
hours at a temperature of ISCC and a pressure of 25 
kg/cm^. Figure 7 illustrates the arrangement between 
the press shaping upper die 13 and the press shaping 
lower die 17. where a plurality of aluminum foils 18. the 
patterned copper foil with the three layer structure (cop- 
per foil 10. nickel alloy 11, copper wiring 12), a plurality 
of glass fabric prepregs 14, nonwoven pr^eg 15, the 
glass fabric prepreg 14 and the copper foil 16 func- 
tioned as the metal plate are arrayed from top to bottom 
of the figure. 

[0063] A cross sectional shape of a projected part 1 3a 
of the press shaping upper die 13 is trapezoidal, and its 
height is 0.15 mm and a slant angle of its side surfaces 
Is 45**. Three aluminum foils 1 8, each with a thickness of 
25^m. are placed in between the die and the copper foil 
16 so as to provide a cushion layer during the press 
shaping process! The pr^regs, which are fabricated by 
Hitachi Chemical Co., Ltd. by impregnating heat resist 
epoxy Into glass fabric or the like, are used. 
[0084] In the instant example, eight pieces of the glass 
fabric prepregs 14 each with 0. 1 mm thickness are ised 
in total. Furthermore, a piece of the glass fiber nonwo- 
ven prepreg 1 5 with 0.2 mm thickness is used. The non- 
woven prepreg is placed between the sixth and seventh 
piece of the glass fabric prepregs. A glass epoxy sub- 
strate fabricated under the conditions described above 
contains a plurality of device units, each comprising the 
same wiring and the same cavity portion. The carrier 
copper foil 10 of the glass epoxy substrate Is etched by 
the alkali etchant described above to remove the carrier 
copper foil 1 0 from tine whole surface area, and then the 
nickel layer 1 1 is etched away by an etching solution for 
selectively etching nickel. 

[0085] According to ttie above mentioned conditions, 
the cavity portions each witti 0. 1 5 mm deptti are formed 
in the substrate with 1 .0 mm thickness, and the continu- 
ous wiring is disposed at the surface layers including 
surfaces of ttie cavity portions. The cavity portions of 
the substrate are furtiier milled to a deptti of 0.55 mm by 
the end milling machine for adjusting the depth so as to 
be able to mount the semiconductor chips. Solder resist 
layers are formed using a conventional method, and 
5^m ttiickness of nickel and O.S^rni tiiickness of gold are 
plated at tiie terminal portions. 
[0OS6] The semiconductor chips 1 of 0.28 mm ttiick- 
ness are adhered in the cavity portions, and connected 
by the wire bonding. The semiconductor chip 1 and the 
wire bonding portion (wire 3 and ttie inner connection 
terminal portion of the wiring 2) are sealed by the plastic 



sealant 4. After the solder balls 5 are attached, the sub- 
strate is diced and separated by the unit to complete ttie 
^rication of the sanlconductor device. 
[0067] According to the ^ricating mettiod desaibed 

5 above, the structure shown in Figure 1 may be chained, 
for exampl . Such a construction enables to fabricate a 
comparatively smaller pacteige which Is closer to ttie 
chip size, the chip scale package. 
[0068] The second example will now be described. 

10 [0069] The three layer structure foil, formed by plating 
a 0.5^m thick nickel layer over a 35Mm copper foir(car- 
rier foil) and further forming a 5^m cof^^er layer. Is also 
used in the Instant example of the fabricating mettiod. 
The copper foil is made by NIHON DENKAl Co. 

75 [(M)70] The copper layer with 5^m thickness is etched 
after forming a resist pattern with a conventional photo- 
resist mettiod The etching solution is needed to have a 
selectivity for etching only copper and not nickel. Alkali 
etchants which are widely used in ttie print board Indus- 

20 try are preferred. The carrier layer with 35|im thickness 
is protected by the resist from being etched. 
[P071 ] The patterned copper foils comprising the cop- 
per foil 10. ttie nickel alloy 1 1 and ttie copper layer 12 
are heat pressed in tiie arrangement shown In Rgure 8 

25 for two Iraurs at a temperature of 1 80°C and a pressure 
of 25 kg/cm^. Figure 8 iltusti'ates the arrangement 
between ttie press shaping upper die 13 and the press 
shaping lower die 17, where an aluminum foil 18. the 
patterned copper foils in the ttiree layer structure (cop- 

30 per foil 10. nickel alloy 11. copper wiring 12), a glass 
fabric prepreg 14, a plurality of prepregs 19 having hol- 
lowed ttirough portions, a plurality of glass fabric pre- 
pregs 1 4, and the copper foil 1 6 functioning as the metal 
plate are anrayed from top to bottom of the figure. 

35 [0072] A height of a projected part of the press shap- 
ing upper die 13 is.0.5 mm and a slant angle of its side 
walls Is SO**. A piece of the aluminum foil wItti a thick- 
ness of 25)im Is placed in between the die and ttie cop- 
per foil so as to provide a cushion layer during the press 

40 shaping process. 

[0073] The prepregs fabricated by Hitachi Chemical 
Co. . Ltd. by impregnating heat resist epoxy into glass 
fabric or ttie like are used. The prepregs are hollowed 
out at positions corresponding to ttie projected portions 

45 of the upper die 13. These hollowed-out prepregs are 
piled so many layers as to wake the total tiiickness of 
ttie hollowed-out prepregs comparable to the height of 
ttie projected portion. In tiie instant example, five pieces 
of the hollowed-out prepregs witti 0.1 mm thickness and 

so five pieces of the prepregs without a hole are used for 
the projected portion of 0.5 mm height. 
[0074] The glass epoxy substrate fabricated by tiie 
conditions described contains a plurality of device units, 
each comprising the same wiring and ttie same cavity 

55 portion. The canrier copper foil 10 of the glass epoxy 
substaBte is etched by ttie alkali etchant descrbed to 
remove the carrier copper foil 10 from ttie whole surface 
area, and then the nickel layer 1 1 is etched away with an 
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etching solution for selectivety etching nickel. 
[0075] According to the above mentioned conditions, 
cavity portions of 0.5 mm depth are formed on the sub- 
strate of 1 mm thictoiess. and the continuous wiring is 
buried at the surface layer including surface planes in 
the cavity portiors. Solder resist layers are formed using 
a conventional method, and layers of a 5jim thick nickel 
and a O.S^im thick gold are plated at the terminal por- 
tions. The semiconductor chips 1 are adhered in the 
cavity portions, and connected by the wire bonding. The 
chip and the wire bonding portion are sealed by the 
plastic sealant 4. After the solder balls 5 are attached, 
the substrate is diced and separated by the device unit 
to complete the fabrication of the semiconductor device. 
[00761 According to the fabricating method described 
above, the structure in which the metal plate is attached 
at the bottom side of the substrate as shown in Figure 2 
or 3. may be embodied, for example. Such a structure 
enables to deaease the fabricating cost since no hollow 
out process is required though the package aze 
becomes larger. This is due to longer slant portions with 
less slant angle. Furthermae. there is a merit of being 
able to mounting a plurality of the chips and simultane- 
ously fonn the wiring between the chips, as shown in 
Figure 3. 

[0077] The third example will now be described. 
[0078] The three layer structure foil, formed by plating 
a 0.5jim thick nickel layer over a 35^lm copper foil (car- 
rier foil) and further forming a Sjim copper layer, is used 
in the instant example of the fabricating method. The 
copper foil is fabricated by NIHON DENKAI Co. 
[0079] The copper layer with 5pm thickness is etched 
after forming a resist pattern vyith a conventional photo- 
resist method. The etching solution is required to have a 
selectivity for etching only copper and not nickel. Alkali 
etchants which are widely used in the print board indus- 
try are prefenred. The carrier layer with 35)im thickness 
is protected by the resist from being etched. 
[0080] The patterned copper foils are heat pressed in 
the arrangement shown in Figure 9 for two hours at a 
temperature of 180^0 and a pressure of 25 kg/cm^. Fig- 
ure 9 illustrates the arrangement between the press 
shaping upper die 13 and the press shaping lower die 
17. in which an aluminum foil 18. the patterned copper 
foils with the three layer structure (copper foil 10, nickel 
alloy 11. copper wiring 12). a plurality of glass fabric 
prepregs 14, 19, and a copper plate 16' as tiie metal 
plate are arrayed from top to bottom of the figure. 
[0081 1 A height of a projected part of the die is 0.20 
mm and a slant angle of its side walls is 30**. A piece of 
the aluminum foil 1 8 vinth a thickness of 25^m is placed 
in between the die and the copper foil to provide a cush- 
ion layer during the press shaping process. 
[0082] Six pieces of the prepregs. which is fabricated 
by Hitachi Chemical Co., Ltd. by impregnating heat 
resist epoxy into glass fabric or the like, with a thickness 
of 0.1 mm are used. The second and third prepregs 19 
are hollowed out at positions corresponding to the pro- 



jected portions of the upper die 13. Furthermore, the 
copper plate of 0.40 mm thickness, to which an adhe- 
sion roughing process is canied out is disposed in the 
bottom side of the substrate, and the press forming 
5 process is executed. The total thickness after the press 
forming process is 1.0 mm. 

[0083] The glass epoxy substrate fabricated by the 
conditions desabed above comprises a plurality of 
device units each comprising tiie same wiring and the 

10 same cavity portion. The carrier copper foil 10 of the 
glass epoxy substrate is etched by the alkali etchant 
described above to remove the carrier copper fbS from 
the whole surface area, and then the rackel layer is 
etched away by an etching solution for selectively etch- 

15 ing nickel. 

[0084] According to the at)ove mooned conditions, 
tiie cavity portions of 0.20 mm depth, are formed in the 
substrate with 1 mm thickness, and the continuous wir- 
ing is disposed at the surface layer including surface 

20 planes of the cavity portions. The substrate is milled fur- 
ther by an end milling macNne up to 0.65 mm deptii for 
mounting semiconductor chips. Solder resist layers are 
formed using a conventional method, and layers of 5^m 
ttiickness of nickel and O.S^m thickness of gold are 

25 plated at tiie terminal portions. 

[0085] The semiconductor chips 1 are adhered in tiie 
cavity portions, and connected by the wire bonding. The 
chip and the wire bonding portion are sealed by the 
plastic sealant 4. After the solder balls 5 are attached, 

30 tiie substrate is diced and separated by tiie device unit 
to complete the fak)rication of the semiconductor device. 
[0086] According to the fabricating method described 
above, the structure shown in Figure 4 may be obtained, 
for example. Such a structure enables to decrease tiie 

35 fabricating cost and attain high reliability snce tiie heat 
dissipation plate may be attached to tiie substrate dur- 
ing the same press forming process. 
[0087] According to tiie first to third examples, it is 
possible to provide a semiconductor chip package sub- 

40 strate for mounting a semiconductor chip(s) and a 
method of fabricating the semiconductor chip package 
substrate, and a semiconductor device wherein a semi- 
conductor chip(s) is mounted on ttie semkx)nductor chip 
package substrate, those of which enable to reduce tiie 

45 size, increase the reliability, reduce the cost, and make 
tiie standardization of design and fabricating process 
easier. 

[0086J Next, other embodiments of the semiconductor 
device, tiie substrate and tiie fabricating mettiod of ttie 
so present invention are now explained with reference to 
Figures 10-16. 

[0089] The semiconductor device of the present 

embodiment is fabricated by forming cavity portions at 
parts of a wiring substi'ate and mounting semiconductor 
55 chips in ttie cavity portions." In ttie semiconductor 
device, continuous wiring conductors are txiried in a 
surface layer of ttie wiring substrate, which includes sur- 
faces of the cavity portions. 
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[0090] Conaetely. as shown In Rgure 1 0. for example, 
the wiring substrate having two or more than two sur- 
face layers with different heights Is formed tsy providing 
an external connection terminal portion connecting to 
the externa) connection terminal 5 in the first surface 
layer, providing an Inner connection terminal portion 
connecting to the semiconductor chip 1 on the second 
surface layer, providing a ramp with a height not less 
than 0.05 mm between the first and second layers, and 
burying the continuous wiring conductors on the first 
surface layer, the second surface layers and surface lay- 
ers In between. 

[0091 ] The wiring substrate may be embodied by the 
fabricating method wherein the wiring conductor is 
formed on a metal foil such as copper or the fike, and 
the metal foil is adhered to the plastic layer at the same 
time the cavity portion is formed. 
[0092] The wiring substrate may be also embodied by 
a fabricating method of the wiring substrate with the 
cavity portion by pressing a pile of glass fabrics impreg* 
nating the plastic and the metal foil comprising the wir- 
ing conductor, wherein parts of' the glass fabrics 
corresponding to the cavity portions are removed prior 
to the pressing process. 

[0093] In another example of the present embodiment 
of the wiring substrate with the cavity portion, the wiring 
substrate and its fabricating method, wherein the cavity 
portion is formed into two step sections, one for the wire 
bonding portion and the other for the chip adhesion por- 
tion, are provided as shown in Rgure 11 . for example. In 
a method for forming the two step cavity portion, the first 
cavity step is fabricated by press forming the prepregs 
using a die with a projected portion, and tiie second 
cavity step by the milling. 

[0094] The semiconductor device may be fabricated 
by forming a plurality of the cavity portions on single wir- 
ing substrate, adhering chips on each cavity, sealing 
with the plastic, attaching the solder balls, and dicing to 
separate each device. 

[0095] Rgures 10-13 are cross sectional figures 
showing typical semiconductor devices in the present 
embodiment. 

[0096] Numeral 1 in the figures Indicates the semicon- 
ductor chip. 2 indicates the wiring. 3 indicates the wire. 
4 indicates tiie plastic sealant, 5 Indicates the external 
terminal electrode. 6 indicates the surface insulation 
layer. 7 indicates the insulation substrate. 8 indicates 
the metal plate, and 9 indicates the insulation plate. 
[0097] A part of the cavity portion shown in Figure 1 1 
may comprises a through hole. As shown In Figures 12, 
13. the metal plate 8. the insulation plate 9 may be used 
as a support at the bottom side of tiie semiconductor 
device. 

[0098] An example of the fabricating method of the 
semiconductor device in the present embodiment will 
now be explained with reference to Rgure 14. 
[0099] A three layer structure foil, formed by plating a 
0.5)im thick nickel layer 11 over a 35^m copper foil 10 



(cani^ foil fabricated by NIHON DENKAI Co.) and fur- 
ther forming a 5|im oopper layer, is prepared. The cop- 
per layer with 5^m thickness is etched aft^ forming a 
resist pattern with a conventional photo-resist method 

5 so as to form the wiring conductor 12. 

[0100] The etching solution is required to have a 
selectivity for etching only copper and not nickel. Alkali 
etchants which are widely used in the print board indus- 
try are preferred. The canier layer with 35^m thickness 

10 is protected by the resist from being etched. 

[0101] The copper foils with the pattem (wiring con- 
ductor 12) are heat pressed in the arrangement shown 
in Rgure 14 for two hours at a temperature of 180*0 
and a pressure of 25 kg/cm^. A projected portion of tfie 

IS die 13 has a height of 0.15 mm with a slant angle of 90"^. 
Sheets of tef ten (Dupont Co.) with a thickness of 50)im. . 
which is not shown in the figure, are placed in between 
the dies 13, 17 and copper foils 10, 16 to provide cush- 
ion layers during the press shaping process. 

20 [01 02] Prepregs (without holes), which are fabricated 
by Hitachi Chemical Ca, Ud. by inrpregnating heat 
resist epoxy into glass fabric are used. 
[01 03] A glass epoxy substrate fabricated by the con- 
ditions descrbed at}Ove contains a plurality of units 

25 each comprising the same wiring and tiie cavity portion. 
The carrier copper foil of the glass epoxy substrate is 
etched by the alkali etchant descrbed above to remove 
ttie carrier copper foil from the whole surface area. 
[0104] Next, the nickel layer is etched away by an 

30 etching solution for selectively etching nickel. According 
to the above mentioned conditions, tfie cavity portions 
of 0. 1 5 mm depth are formed in the substrate with 1 mm 
thickness, and the continuous wiring is disposed on tiie 
surface layer including surface planes of tiie cavity por- 

35 tions. The substrate is milled furttier by a milling 
machine up to 0.5 mm depth for mounting the semicon- 
ductor chips 1. and diced to separate each unit. The 
semiconductor chip 1 is adhered in tfie cavity portion, 
and connected by the wire bonding. The semiconductor 

40 chip 1 and the wire bonding portion are sealed with liq- 
uefied plastic sealant to conplete the semiconductor 
devica 

[0105] Another example of the fabricating method of 
the semiconductor device in the present embodiment 

45 will now be explained with reference to Figure 15. 
[01 06] A patterned copper foil 1 0 with tiie similar con- 
struction as that of the example shown in Rgure 14 is 
heat pressed in the arrangement shown in Rgure 1 5 for 
two hours at a temperature of ISO^'C and a pressure of 

so 25 kg/cm^. In the instant example, a projected portion of 
tti^.die 13 has been fabricated to have a height of 0.5 
mni with a slant angle of 45°. 
[0107] Sheets of tefton (Dupont Co.) with a thickness 
of §0^m, which Is not shown in the figure, are placed in 

55 between the die/die 13, 17 and copper foils 10, 16 as 
cushion layers during the press shaping process. 
[0108] Prepregs 14 fabricated by Hitachi Chemical 
CO ', Ltd. by inpregnating heat resist epoxy into glass 
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fabric are used. The prepregs 15 are hollowed out at 
positions corresponding to the projected portion of the 
die 13, and piled so nfiany layers as to make the total 
thickness of the hollowed-out prepregs comparable to 
the height of the projected portion. 
[0109] In the instant example, five pieces of the hol- 
lowed-out prepregs 15 with 0.1 mm thickness and five 
pieces of the prepregs 1 4 without a hole are used for the 
projected portion of 0.5 mm height A glass epoxy sub* 
strate fabricated by the conditions described above con- 
tains a plurality of units each comprising the same 
wiring and the cavity portion. The can-ier copper foil of 
the glass epoxy substrate is etched by the alkali etchant 
desabed above to remove the carrier copper foil from 
the whole surface area, and then the nickel layer is 
etched away by an etching solution which selectively 
etches nickel. 

[01 1 0] According to the above mentioned conditions, 
the cavity portions of 0.5 mm depth are formed In the 
substrate with 1 mm thickness, and the continuous wir- 
ing is disposed at the surface layer including surface 
planes of the cavity portion. The semiconductor chips 1 
are adhered in the cavity portbns, and connected by the 
wire bonding. The semiconductor chip 1 and the wire 
bonding portion are sealed with liquefied plastic seal- 
ant. After solder balls 5 are attached, the substrate is 
diced and separated by each device unit to coir^iete 
the fabrication of the semiconductor device. 
[01 11 ] Another example of the fabricating method of 
the semiconductor device in the present embodiment 
will now be explained with reference to Figure 16. 
[0112] A patterned copper foil 10 with the similar con- 
struction as that of the example shown in Figure 14 is 
heat pressed in the arrangement shown in Rgure 16 for 
two hours at a temperature of 1 80°C and a pressure of 
25 kg/cm^. A projected portion of the die 13 has been 
fabricated to have a height of 0.5 mm with a slant angle 
of 45°. Sheets of teflon (Dupont Co.) with a thickness of 
50^m. which is not shown In the figure, are placed in 
between the dies 13. 17 and copper foils 10, 16 to pro- 
vide cushion layers during the press shaping process. 
Prepregs fabricated by Hitachi Chemical Co.. Ltd. by 
impregnating heat resist epoxy into glass fabric are 
used. 

[01 1 31 A glass epoxy substrate 1 8' with 0.5 mm thick- 
ness is hollowed out at position corresponding to the 
projected portion of the die 13. In the instant example, a 
piece of the prepreg 14 of 0.1 mm thickness without a 
hole is placed In between the glass epoxy substrate 18* 
and the patterned copper foils 10. and three pieces of 
the prepregs 14 are placed the lower side of the glass 
epoxy substrate 18'. 

[0114] The glass epoxy substrate fabricated by the 
conditions described above contains a plurality of 
device units, each comprising the same wiring and the 
same cavity portion. The carrier copper foil of the glass 
epoxy substrate is etched by the alkali etchant 
described above to remove the canier copper foil from 



the whole surface area, and then the nickel layer is 
etched away by an etching solution for selectively etch- 
ing nickel. 

[0115] According to the above mentioned concfitions, 
5 cavity portions of 0.5 mm depth are formed in the sub- 
strate with 1 mm thickness, and the continuous wiring is 
disposed at the surface layer irK^luding surface planes of 
the cavity portions. The semtioonductor chips 1 are 
adhered in the cavity portions, and connected by the 
10 wire bonding. The semicorductor chip 1 and the wire 
bonding portion are sealed with liquefied plastic seal- 
ant. After sokier balls 5 are attached, the substrate is 
diced and separated into each units to conplete the 
semiconductor device. 
IS [0116] According to the present embodiment, the 
semiconductor device may be provided with a simple 
structure, and fabricated utilizing simpler fabricating 
process of lower cost 

[01 17] Next, other embodiments of the semiconductor 
20 device, the substrate and the ^ricating method of the 
present invention are now explained with reference to 
Rgures 1 7-20. 

[0118] As shown in Rgure 17. the semiconductor 
device of the present embodiment is provided with a 

25 semiconductor chip 1 , an insulator substrate 7 having a 
semiconductor chip mount portion for mounting the 
semiconductor chip 1 , external electrodes 5 formed at 
an surface of the insulation sii^strate 7 and electrically 
connected to the semiconductor chip 1 for making con- 
so nections to outside when the semiconductor chip 1 was 
mounted, plastic sealant 4 for sealing the semiconduc- 
tor mounting portion in which the semiconductor chip 1 
had been mounted. Furthermore, the semiconductor 
device of the present embodiment is provided with 

35 ramps between wire 3 for connecting to the semicon- 
ductor chip 1 and the external electrode 5, and wiring 2 
disposed along slope portion of the ramp connecting in 
between. A numeral 6 in the figure indicates a surface 
insulation layer formed at a surface of the insulation 

40 substrate 7. 

[0119] The semiconductor chip mount portion of the 
semiconductor device of the present emtxxJiment is fab- 
ricated by further hollowing out a base surface of a cav- 
ity portion of the semiconductor device package 

45 substrate, which is fabricated by a fabricating method 
which will be explained in the following section with ref- 
erence to Rgure 20, for exanple. 
[01 20] A slant angle of side surfaces of the cavity por- 
tion Is less than 45®. The slant angle may be determined 

50 in accordance with a slant angle of the projected portion 
of the die for the press fornrv'ng, or a balance between a 
rigidity of a transfer copper foil (carrier layer) 10 and a 
pressure during the press forming. 
[0121] The semiconductor device of the present 

55 embodiment is not limited to an example shown in Fig- 
ure 1 7. The semiconductor device may be provided with 
a multiple layer structure as shown in Figure 18. 
wherein the wiring 2 is disposed In the bottom surface of 
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the cavity portion instead of its side walls, and a ground 
layer 1801 is provided below th wiring 2 while having 
an insulation layer in between. Furthermore, the sem- 
conductor device may be provided with interlayer con- 
nection portions 1802 for connecting the ground lay^ 
1801 and the e)cternal lectrodes 5. 
[01 22] In the present embodiment, a method for fornv 
Ing the ground layer 1801 and a method for intercon- 
necting the layers are not limited to any particular arts. 
For example, the multiple layer structure of the sut>- 
strate may be fomied by placing a copper foil or a cop- 
per pattern which forms the ground layer 1801 at a 
position fadng to the wiring substrate, placing insulation 
adhesive sheets such as prepregs in between them, pil- 
ing up the prepregs further, and press forming them 
altogether. 

[0123] An example of the fabricating method of the 
semiconductor chip package substrate in the present 
embodiment will now be explained with reference to Rg- 
ures 19, 20. 

[0124] Basic structure of the fabricating method of the 
present embodiment is the same as that of two previous 
embodiments of the fobricating methods. In the follow- 
ing explanation, only parts of the fabricating method dif- 
ferent from the previous embodiments will be explained, 
and detaO explanations regarding the similar parts will 
be omitt«J. 

[01 25] A three layer structure foil comprising a 25^m 
thick copper foil 10 (carrier layer), a copper layer 12 
which will comprises the wiring layer, and a barrier layer 
11 placed between the carrier layer 10 and the copper 
layer 12, is used as a transfer metal foil for forming the 
wiring 2 in the instant example of the fabricating method 
of the present embodiment, as the same way as in two 
previous embodiments. The two layers 11, 12 are 
shown together in the figure. 
[01 26] As shown in Figure 1 9, ttie copper foil with the 
pattern 1 0-1 2 is heat pressed between top boards 1 902 
and heat boards 1901 at a temperature of 190°C with a 
pressure of 30 kg/cm^. A piece of aluminum foil 18, the 
patterned copper foil of the three layer structure 10-12, 
a plurality of prepregs 1905, 1906, and a copper foil 16 
with a tiiickness of 35fim are arayed from top to bottom 
of tiie figure between the upper die 1 3 and the lower die 
17, 

[0127] A projected portion of the upper die 13 has a 
trapezoidal cross sectional shape and slant side sur- 
foces with a slant angle of 30*". The prepreg 1906 has a 
through hole at a position corresponding to the pro- 
jected portion of tiie die 13, and is placed below tiie first 
prepreg 1905. 

[01 28] The fabricating method of the present embodi- 
ment is not limited to only tiie exanrpie shown in Figure 
19, but also an arrangement shown In Rgure 20 may be 
used. 

[01 29] Namely, the copper foil with the pattern 10-12 
is heat pressed between top boards 1902 and heat 
boards 1901 at a temperatur of 190''C with a pressure 



of 20 kg/cm?. Three pieces of aluminum foils 18. tiie 
patterned copper foil of the three layer structure 10-12 
including the a SSpm copper foil 10. a piece of prepreg 
1906 with a thmugh hole, a plurality of pr^regs 1905. 

5 1906. and a copper foil 16witiiatiiicknessof 35^are 
arrayed between the upper die 13 and tiie fower die 17 
from top to bottom of the figure, the die 13 having a pro- 
jected portion wHh skJe surfaces of a slant angle of 45"". 
[01 30] Acc<Kding to the fabricating method shown in 

10 Rgure 20. the semiconductor device may be provided 
witii tiie cavity portion with side walls of a lesser slant 
angle as shown in Rgure 17. 
[01 31 ] The semsccMiductor chip package substrate of 
tiie present invention may be a swnrconductor chip 

15 package substrate witti a cavity portion as shown in Rg- 
ure 21 A or Rgure 21 B comprising wiring disposed 
along tiie top surface of the substrate and wall surfaces 
of the cavity portion, wherein the wiring comprises an 
external connection terminal portion for connecting 

20 external connection terminals formed on a surface of 
the substi'ate at an opening side of the cavity portion, an 
internal connectioi terminal portion for connecting to 
the mounted semiconductor chip, wnd a wiring portion 
disposed between tiie external connecticm terminal por- 

25 tion and tiie internal connection terminal portion. Fur- 
thermore, the wiring is disposed on the substrate 
surface and wall surfaces of the cavity portion, and tiie 
internal connection terminal portion is disposed inside 
of the cavity portion. 

30 [Ql 32] In Rgure 21 A, Figure 22B. numeral 7 indicates 
the insulation substrate, numeral 2 indicates tiie wiring 
buried in tiie substrate surface and the wall surfaces of 
' ttie cavity portion. A through hole at the center of tiie 
cavity portion is formed in tiie semiconductor chip pack- 

35 age substrate of Rgure 21 A. Rgure 21 B shows a semi- 
conductor device utilizing the semiconductor chip 
package substrate. In Figure 21 B. numeral 1 indicates 
tiie semiconductor chip which is adhesive-mounted on 
the sub^rate. numeral 4 indicates plastic sealant. 

40 numeral 5 indicates the extemal connection terminals. 
The cavity portion of the sut^strate. in which tiie intemal 
connection terminal portion of ttie wiring is formed, is 
sealed by tiie plastic. The substrate may be fabricated 
by tiie fabricating method described above. 

45 [01 33] The semiconductor chip package substi'ate of 
Figure 22A has cavity portions formed at botii edges, 
which can be fabricated by forming a plurality of device 
units, each of which conresponds to tiie semiconductor 
6eAce, on ttie sut)strate desaibed above, and by dicing 

50 at tiie cavity portions to separate the each unit. The 
semiconductor device utilizing such a substrate Is 
shown in Rgure 22B. In Rgure 22B, numeral 1 indicates 
tiie semiconductor chip which is adhesive-mounted on 
tiie substrate, numeral 4 indicates plastic sealant, 

55 numeral 5 indicates the external connection terminal. 
The cavity portions at the botti edges. In which the inter- 
nal connection terminal portions of the wiring are 
formed, are sealed witii ttie plastic. 
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[0134] According to the present invention, the senr«- 
conductor chip package substrate with a plurality of th 
units may be fabricated by single press fornrung proc- 
ess. 

[01351 Figure 23 shows a cross sectional view of a 
arrangement of the press forming for fat^ricating the 
semiconductor chip package substrate with a plurality of 
the device units. Numeral 13 indicates the die provided 
with a plurality of the projected portions 13a, numeral 17 
indicates the lower die. numeral 10 indcates a copper 
foil in which a plural sets of the wiring are formed, and 
numeral 14 indicates prepregs. 
[0136] A plurality of the cavity portions and the wiring 
12, which Is continuously buried into the substrate sur- 
faces from the external connection terminal portion to 
the internal connection terminal portion in the cavity 
portion via the waQ surfaces of the cavity portion, are 
formed by single press forming process utilizing a plu- 
rality of the projected portions 13a, which are arrayed 
and evenly separated from each other in longitudinal 
and lateral directions. According to the instant example, 
the external connection terminal portion on the sub- 
strate surface may precisely keep its position on the sur- 
face plane, at where the external connection terminal 
portion receives equal tensile forces generated during 
the formation of neighboring cavity portions, during the 
press forming process O^igh dimension stability). 
Namely, the formation of the imiltiple device units on the 
semiconductor chip package substrate of the present 
invention enables to form the cavity portion without 
causing any shifts from the designed position of the 
external connection terminal portion on the surface 
plane, which is set prior to the press forming process. 
An alignment process for forming the solder resist at 
areas other than locations, where external connection 
terminals of the external connection terminal portion are 
to be formed, becomes eaaer when the position of the 
external connection terminal portion on the substrate 
surface is kept the same as before the press forming 
process. In the outermost area, dummy projected por- 
tions 13b may be disposed along circumference of tiie 
die 13. According to the dummy projected portion 13b, 
the positional shift of the external connection terminal 
portions disposed at the outermost area of the sub- 
strate, and flows of plastic of the prepregs may be pre- 
vented. A number of the multiple device units on the 
substrate Is preferred to be not less than 7x7. 
[0137] According to the present invention, the semi- 
conductor device may be fabricated by the steps com- 
prising; a step for preparing the press forming assembly 
including the upper die with a plurality of the projected 
portions arrayed evenly in longitudinal and lateral direc- 
tions, the wiring construction body comprising wiring 
positioned in correspondence to the projected portions 
and the carrier metal foil, prepregs, and the lower die; a 
step for pressing the assembly in between the upper 
and the lower dies to form a plurality of cavity portions 
on the substrate consisting of the pressed prepregs. 



and to bury the wiring into a surfece of the sut)strate and 
wall surfaces of the substrate in the cavity portion in sin- 
gle process; a step for removing the carrier metal foil; a 
step for mounting the semiconductor chip; a step for 
5 sealir^ the cavity portions with plastic: a step for form- 
ing the extemal connection terminals; and a step for dic- 
ing and separating into each device unit. 

Claims 

10 

1. A semiconductor device fabricated forming at 
least one cavity portion on a semiconductor chip 
package substrate, mounting at least one semicon- 
ductor chip In said cavity portion, and sealing with 

15 plastic sealant wherein: 

said semiconductor chip package substrate 
comprises wiring disposed along surface of 
said substrate and wafl surfaces of said sub- 
20 Strata In said cavity portion. 

said wiring conprises an external connection 
tern^nal portion for corinecting to external con- 
nection terminals which are provided on the 
surface of said substrate at a side of said cavity 
25 portion's opening, an internal connection termi- 

nal portion for connecting to tiie mounted sem- 
iconductor chip, and a wiring portion disposed 
In between said extemal connection terminal 
portion and said internal connection terminal 
30 portion, 

said wiring portion is buried in a surface of said 
substrate and one of said wall surfaces of said 
substrate in sakj cavity portion, and 
said internal connection ternfiinal portion is dis- 
35 posed Inside of said cavity portion. 

2. A semiconductor device in accordance with Claim 

1. wherein: 

40 said wall surface of said sut)strate in said cavity 

portion is extended toward the bottom surface 
of said cavity portion with a slant angle which is 
set within a predetemiined angle range. 

45 3. A semiconductor device in accordance with Claim 

2, wherein: 

said slant angle of said wall surface of said 
substrate in said cavity pation is in a range of 
50 5'»-40'. 

4. A semiconductor device in accordance with Claim 
2. wherein: 

55 a ratio L/Q is within a range of 1.5<L/G<10. 

where G is a height of said slant structure of 
said wall surface of said substrate in said cavity 
portion, and L is its horizontal dimension. 
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A semiconductor device in accordance with Claim 
1, wherein: 



13. A serrDconductor device in accordance with Claim 
1. wherdn: 



said cavity portion is formed by a press forming 
process utilizing a press pattern with a pro- 5 
jected portion. 

A semiconductor device in accordance with Claim 
1, wherein: 



7. 



said cavity portion is formed into a multiple step 

structure. 

A semiconductor device in accordance with Claim 
5. wherein: 



10. 



11. 



a depth of said semiconductor chip mount por- 
tion which has been hollowed out is larger than 
a thickness of a semiconductor chip to be 
mounted therein. 

A semiconductor device in accordance with Claim 
1. wherein: 

a height of a ramp between said external con- 
nection terminal portion disposed on said sub- 
strate surface and said internal connection 
terminal portion cOsposed inside of the cavity 
portion is not less than 0.05 mm. 

A semiconductor device in accordance with Claim 
1, wherein: 

terminals of the semiconductor chip mounted 
inside of said cavity portion and said internal 
connection terminal portions are wire-bonded. 

A semiconductor device in accordance with Claim 
1, wherein: 



10 



IS 



said cavity portion is provided with a semicon- 
ductor chip mount portion for mounting semi- 
conductor chip which is formed by hollowing 
out said cavity portion further. 20 

A semiconductor device in accordance with Claim 
7, wherein: 



said wiring is disposed in an area of said wall 
surface which does not include any of corner 
sections of said cavity portion. 



25 



30 



35 



40 



45 



terminals of the semiconductor chip are directiy 
connected by a face-down bonding. so 

12. A semiconductor device in accordance with Claim 
1, wherein: 



55 



said cavity portion is formed substantially at the 
caiter of the major surface plane of said sub- 
strate, and 

the semiconductor chip is mounted inside of 
said cavity portion so as the semiconductor 
chip to be positioned substantially at the center 
of a dimension of the thickness of said semi- 
conductor chip package substrate. 

14. A semiconductor device in accordance with Claim 
1. wherein: 

the semicondLctor chip is offset-mounted in 
said cavity portion with an offset amount of not 
bigger than 30% of said substrate thickness 
from the center position of saki substrate's 
thickness along a direction of the thickness. 

15. A semiconductor device in accordance with Claim 
1. wherein: 

saki cavity portion has a size large enough to 
mount a plurality of device elements on its bot- 
tom surface area, and is provided with a plural- 
ity of wiring sets to said plurality of device 
elements, and 

a plurality of semiconductor chps and passive 
device elements are mounted in said cavity 
portion. 

16. A serraconductor device in accordance witii Claim 
1, wherein: 

said wiring is formed by utilizing a squeeze 
shapeable wiring construction body consisting 
of only metals, and 

said squeeze shapeable wiring construction 
body has a multiple layer structure including at 
least the first metal layer for constructing sakJ 
/ wiring and the second metal layer which func- 
tions as a carrier layer. 

17. A semiconductor chip package substrate provided 
with at least one cavity portion for mounting at least 
one semiconductor chip, comprising: 

wiring disposed along a surface of said sub- 
strata and a wail surface of sakj substrate in 
said cavity portion wherein: 
* sakj wiring comprises an external connection 
terminal portion for connecting to external con- 
nection terminals which are provided on tiie 
surface of said substrate at a side of said cavity 
portion's opening, an internal connection termi- 
* nal portion for connecting to the mounted sem- 
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iconductor chip, and a wiring portion disposed 
in between said externa! connection terminal 
portion and said internal connection terminal 
portion. 

said wiring portion is buried in a surface of said 5 
substrate and one oi said wall surfaces of said 
substrate in said cavity portion, and 
said internal connection terminal portion is dis- 
posed inside of said cavity portion. 

10 

18. A semiconductor chip package substrate in accord- 
ance with Claim 17, wherein: 

a depth of said cavity portion is less than a 
thickiess of the semiconductor chtp to be is 
mounted, and 

said cavity portion is hollowed out at the bottom 
suffece of said cavity portion from the center 
portion along a direction of a thickness of said 
semiconductor chip package substrate up to a 20 
depth within a range of 0.5-2.5 times a thick- 
ness of the semiconductor chip to be mounted. 

1 9. A semiconductor chip package substrate in accord- 
ance with Claim 1 7. wherein: 25 

a depth of said cavity portion is less than a 
ttiickness of the semiconductor chip to be 
mounted, and said cavity portion is hollowed 
out at the bottom surface of said cavity portion. 30 
and 

said semiconductor chip package substrate 
further oorrprises a plastic layer formed by 
hardening prepregs so as to have an exposed 
hollowed-out bottom surface at least consisting 35 
of nonwoven fabrics. 

20. A semiconductor chip package substrate in accord- 
ance with Qaim 17, further comprising: 

40 

a metal plate adhered to ttie reverse side sur- 
face of a plastic layer at which said cavity por- 
tion is formed. 

21 . A fabricating method of a semiconductor chip pack- 45 
age substrate, corrprising the steps of: 

pressing to adhere a squeeze shapeable wiring 
construction body to a plastic substrate, said 
wiring cor^truction body consisting of all met- so 
als and having a multiple layer structure com- 
prising at least the first metal layer and the 
second metal layer which functions as a carier 
layer, while shaping said plastic substrate so as 
to form a cavity portion therein with its wall sur- ss 
'faces having inclination angles within a prede- 
termined range; and 

removing the metal layers except the first layer, 



wherein: 

said wiring, which is buried in the substrate sur- 
face and wall surface of said substrate in said 
cavity portion, is formed and disposed along 
said substrate surface ar%J sakJ wall surface of 
said substrate in said cavity portion; an6 
said wiring corrprising an external connection 
terminal portion for connecting to external con- 
nection terminals disposed on a surface of said 
substrate on a side of said cavity opening, an 
inner connection terminal portion for connect- 
ing to a semiconductor chip to be mounted, and 
a wiring portion in between said external con- 
nection terminal portion and said inner connec- 
tion terminal portion. 

22. A fabricating method of a semiconductor chip pack- 
age siddstrate in accordance with Claim 21. 
wherein: 

a percentage elongation after fracture of said 
squeeze shapeable wiring construction txxJy is 
not less than 2%. 

23. A fabricating metiiod of a semiconductor chip pack- 
age substrate in accordance with Claim 21, 
wh^ein: 

a ttiickness of said canrier layer composing said 
squeeze shapeable wiring construction body is 
within a range of 0.010-0.050 mm. 

24. A fabricating method of a semiconductor chip pack- 
age substrate in accordance with Claim 21. 
wherein: 

a slant angle range of said wail surface of said 
substirate in said cavity portion is from 5*" to 
40^ and 

a depth of said cavity portion is at least not less 
than 30% of a thickness of a semiconductor 
chip to be mounted. 

25. A fabricating mettiod of a semiconductor chip pack- 
age substrate comprising at least one cavity portion 
for mounting at least one semiconductor chip and at 
least one set of wiring, wherein: 

said cavity portion has a deptii of less ttian a 
thickness of a semiconductor chip to be 
mounted, and is hollowed out at tiie bottom 
surface of said cavity portion, and 
said wiring to the semiconductor chip mounted 
is cut during the hollow-out process, and ttie 
cut edge portion of said wiring reaches a fringe 
portion of a cavity portion formed by the hollow- 
out process. 
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26. A fabricating method of a semiconductor chip pack- 
age substrate in accordance with. Claim 21. 
wherein: 



27. A semiconductor chip package substrate in accord- 
ance with Claim 17, wherein: 

said wall surface of said substrate in said cavity is 
portion extends toward the bottom suiiace of 
said cavity portion, and has a slant angle within 
a predetermined range. 

28. A semiconductor chip package substrate in accord- zo 
ance with Claim 27, wherein: 



29. A semiconductor chip package substrate in accord- 
ance with Claim 27, wherein: 



30. A semiconductor chip package substrate in accord- 35 
ance with Claim 1 7. wherein: 



31 . A semiconductor chip package substrate in accord- 
ance with Claim 1 7, wherein: 

said cavity portion is formed into a multiple step 
structure. 

32. A semiconductor chip package substrate in accord- 
ance with Claim 30, wherein: 

said cavity portion is provided with a semicon- 
ductor chip mount portion for mounting semi- 
conductor chip which is formed by hollowing 
out said cavity portion further. 

33. A semiconductor chip package substrate in accord- 
ance with Claim 32, wherein: 



a d^th of said semiconductor chip mount por- 
tion which has been hollowed out is larger than 
a thickness of a semiconductor chip to be 
mounted therein. 

34. A semiconductor chip package sut)strate in accord- 
ance with Claim 1 7. wherein: 

a height of a ramp between said extemal con- 
nection terminal portion disposed on said sub- 
strate surface and said internal connection 
terminal portion disposed inside of the cavity 
portion Is not less than 0.05 mm. . 

35. A fabricating method of a semiconductor device, 
comprising steps of: 

preparing a press forming assembly incliKJing 
the upper die with a plurality of the projected 
portions arrayed evenly in longitudinal and lat- 
eral directions, a wiring construction body com- 
prising a plurality of wiring sets positioned in 
correspondence with the projected portions 
and a carrier metal foil, prepregs, and the tower 
die; 

pressing the press forming assembly in 
between the upper and the lower dies to form a 
plurality of cavity portions on said substrate 
consisting of sakJ pressed prepregs. and to 
bury said wiring into a surface of said substrate 
and wall surfaces of said substrate in sakJ cav- 
ity portions in single process; 
removing said carrier metal foil; 
mounting the semiconductor chips; 
sealing said cavity portions with plastic; 
forming external connection terminals; and 
dicing and separating into each device unit. 

36. A fabricating method of a semiconductor dence in 
accordance with Claim 35. wherein: 

said upper die is provided witii a plurality of 
dummy projected portions along its circumfer- 
ence. 

37. A semiconductor chip package substrate with at 
least one cavity portion, comprising: 

wiring disposed along a surface of said sub- 
strate and a wall surface of said substrate in 
said cavity portion, wherein: 
said wiring comprises an external connection 
terminal portion for connecting to external con- 
nection terminals which are provided on the 
surface of said substrate at a side of said cavity 
portion's opening, an internal connection termi- 
nal portion for connecting to the mounted sem- 
iconductor chip, and a wiring portion disposed 



a hollow out process Is conducted at the bot- s 
torn surface of said cavity portion after said 
cavity portion is formed, and 
said removing process of the metal layers 
except tiie first layer is conducted after said 
hollow-out process. 10 



said slant angle of said wall surface of said 
sitetrate in said cavity portion Is in a range of 
5"-40". 25 



a ratio UG is within a range of 1.5<LyG<10, 30 
where G is a height of said slant structure of 
said wall surface of said substrate in said cavity 
portion, and Lis Its horizontal dimension. 



said cavity portion Is formed by a press forming 
process utilizing a press pattern with a pro- 
jected portion. 40 
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in between said external connection terminal 
portion and said internal connection terminal 
portion; 

said wiring portion is buried in a surface of said 
substrate and said wall surface of said sub- 5 
strate in said cavity portion; and 
said internal connection terminal portion is dis- 
posed inside of said cavity portion. 
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FIG. 7 
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